nd-stage renal disease (ESRD) is a complex
condition, but with proper treatment, patients can live long and productive lives. The preferred treatment for appropriate patients is kidney transplantation, but patients can be maintained for years with kidney dialysis. [1] [2] [3] [4] [5] [6] The 2013 US Renal Data System Annual Data Report indicates that 430,273 patients with ESRD in the United States were being treated with some form of kidney dialysis at the end of 2011. 7 Multiple types of dialysis including peritoneal dialysis and hemodialysis are available, but more than 10 times as many patients with ESRD receive in-center hemodialysis treatment compared with peritoneal dialysis and other forms of hemodialysis, such as home hemodialysis, combined. 7, 8 Consumer Assessment of Healthcare Providers and Systems (CAHPS) surveys assess health care experiences. 9 These surveys focus on aspects of quality of care that patients have identified as important and for which patients are the best or sole source of information. CAHPS surveys are available for ambulatory, inpatient, and home-based care. The surveys include questions about specific experiences with care and ratings of the care received (more information is available at https://www.cahps.ahrq.gov/).
In 2002, the US Centers for Medicare & Medicaid Services (CMS) in concert with the Agency for Healthcare Research and Quality supported the development of a CAHPS survey to assess the experiences of care provided to patients at in-center hemodialysis facilities, known as the CAHPS In-Center Hemodialysis Survey. A recent study of 404 patients from 76 dialysis centers across the United States found support for the internal consistency reliability of 2 of the 3 multi-item scales, but the reliability for the composite on providing information to patients was suboptimal (alpha 5 0.55). 10 This article describes the development of the CAHPS In-Center Hemodialysis Survey and results of a field test.
METHODS

Survey Development Overview
To develop and evaluate the survey, we conducted a literature review, focus groups, cognitive testing, field test, and psychometric analyses of the field test data. At each step in the survey development process, we solicited the input of experts and representatives of groups likely to use the survey.
Identifying Domains of Interest
Literature Review
Databases used for the literature search included MEDLINE, Cumulative Index to Nursing and Allied Health Literature (CINAHL), the Combined Health Information Database (CHID), Gale Group Health & Wellness, Current Index to Statistics, and PsychFirst. In addition, we searched the internet for organizations and services related to ESRD. Key words used for the search included: end-stage renal disease, hemodialysis, kidney failure, chronic kidney failure, outcome assessment, evaluation studies, questionnaires, health surveys, case management, patient satisfaction, quality of health care, patient participation, patient education, health care evaluation mechanisms, information dissemination, evaluation surveys, research design, relative value scales, and research instruments. Our search identified 10 important aspects of dialysis care (Box 1). Our description of additional steps taken to help identify important topics or domains and questions follows.
Call for Measures
We published a notice in the Federal Register about our intentions to develop the CAHPS In-Center Hemodialysis Survey and inviting developers of extant measures to contribute their content for consideration. Eleven surveys were submitted in response to the notice and were added to 2 renal-specific surveys identified in the literature review. For each survey, we compiled information about reliability and validity, breadth and magnitude of use (in terms of both the size and diversity of populations in which a survey had been implemented), number of years in use, and qualitative work done to develop the instrument. We prepared summaries for each instrument noting the number of items, response categories, question wording, topics covered, and evidence of reliability and validity.
We reviewed and sorted more than 600 items from the 13 non-CAHPS surveys into the 10 domains identified in the literature review. We assessed each of these items for possible inclusion in the survey, determining which items best captured critical issues unique to the dialysis population, as well as which items from existing CAHPS surveys might be applicable. The review process included 2 CMS renal clinicians who provided input into dimensions of dialysis care and experiences that dialysis patients can observe and reliably report upon, a key CAHPS survey design principle. Candidate items were reviewed in an iterative process, and when necessary, item wording was modified according to principles of survey research and knowledge gained from prior CAHPS survey development and testing.
Focus Groups
We conducted 2 focus groups with renal hemodialysis patients (7 men and 11 women), 2 focus groups with caregivers of hemodialysis patients (8 men and 13 women), and 1 focus group with 10 nephrologists. The patient and caregiver focus group participants were convenience samples drawn from the Palo Alto, CA, and Raleigh-Durham, NC, areas.
Focus groups to collect information about ESRD patient experiences with care were conducted using a scripted discussion guide and were recorded and transcribed. Topics covered included patient/caregiver experiences completing surveys about dialysis, attribution of responsibility for care at the dialysis center, treatment options and quality of care, environment at the dialysis center, options and choice in the selection of a dialysis center, and interest in patient reports of care at the dialysis center level.
Findings from the focus groups confirmed the most important domains to assess in the survey. Participants confirmed they would like access to patient experience information when selecting a dialysis facility for their own care. Some reported having experience completing surveys related to survey data being kept confidential. Nephrologists in other focus groups indicated that survey results should not be reported to the public because of concerns about data quality and patient confidentiality.
Draft Survey
We used information from the literature review, call for measures, focus groups, and the technical expert panel (TEP) to draft 75 questions for the field test survey.
Cognitive Interviews
Cognitive interviewing was used to evaluate the comprehensibility, respondent burden, and content validity (eg, relevance and understanding according to intended meaning) of the draft survey items. 11, 12 We conducted cognitive interviews with a total of 56 (40 English-language, 16 Spanish-language) dialysis patients (36% women; mean age, 52 years) recruited from in-center hemodialysis facilities in Raleigh-Durham, NC, and, Palo Alto and Los Angeles, CA.
The first round of cognitive testing indicated that patients often had more than one "kidney doctor" and found questions asking about a single one confusing, that most had difficulty estimating the amount of time they had been receiving hemodialysis, and that trying to determine whether patients had been informed of their treatment options (eg, transplantation) was difficult given that most patients knew they were only eligible for dialysis.
Using the results of the first round of cognitive interviews and comments received in response to the Federal Register notice, we revised the survey and conducted a second round of cognitive interviews. We revised the survey further, translated it to Spanish using 2 parallel forward translations reviewed by a bilingual committee, and prepared it for cognitive testing with Spanishspeaking dialysis patients. Findings were used to further refine the survey.
Stakeholder Input
We recruited a 19-member TEP composed of nephrologists and other renal clinicians, ESRD Network executives, facility administrators and dialysis center staff, patients, patient advocates, public policy representatives, and researchers. We asked TEP members to review the draft survey and presented information about the survey development and testing process at a special ESRD stakeholders meeting convened by CMS. Network executives, nephrologists, facility administrators, and staff provided additional feedback on the draft survey during that meeting and in subsequent teleconferences.
Field Test Survey
We revised the survey to address problems identified through the cognitive interviews and feedback provided by TEP members. The resulting survey included 67 questions: 41 questions about care experiences (report questions); 10 questions to identify appropriate respondents for subsequent questions (screener questions): 3 global questions about kidney doctors, dialysis center staff, and the dialysis center, respectively (rating questions); and 13 questions to describe respondents. Questions about care experiences referred to patient experiences with their kidney doctor (7 items), experiences with dialysis center staff (24 items), the hemodialysis center (3 items), and treatment options (7 items).
Field Test
We conducted a field test to evaluate the reliability and validity of the CAHPS in-center hemodialysis survey measures, identify questions appropriate for public reporting and/or for internal quality improvement, evaluate survey data collection modes, and identify questions about respondent characteristics that could be used to adjust for differences in the types or mix of patients receiving care at each center, when reporting survey results (casemix adjusters).
We selected a sample of 30 geographically representative dialysis facilities from a list of those with at least 5 adult cases annually. Facilities for testing were selected based on geographic location (Northeast, South, Midwest, West, and rural vs urban), size (10-24, 25-59, 60-119, and $120 patients), facility type (part of a large dialysis organization, hospital based, and non-hospital based), and the racial/ethnic mix of patients to attempt to include a sufficient number of facilities with large numbers of Hispanic Spanish-speaking patients. Facilities were sampled from each region proportionate to the number of facilities: 11 in the Midwest, 9 in the South, 5 in the Northeast, and 5 in the West. Two facilities participating in a quality improvement project volunteered to participate in the field test and later were added to the original sample, bringing the total sample to 32 facilities.
Patients were eligible for the survey if they had received hemodialysis during 3 months or more at a selected facility. For facilities with up to 200 patients, a census of all patients was included in the sample, whereas for others, a systematic sample of 200 was drawn.
Two data collection modes (randomly assigned to patients) were used: telephone only and a mailed survey (2 mailings plus a reminder) followed by a telephone call to nonrespondents. 13, 14 Because vision problems, fatigue, and literacy and cognitive difficulties are common in this patient population, 15 we anticipated a response rate of w40% based on results of other surveys of patients on dialysis therapy.
Data Analysis
We examined survey response rates 16, 17 and item distributions, including ceiling and floor effects that can occur when people select response options at the extreme ends of the scales. We also assessed whether reliable and valid multi-item scales could be constructed. 18 We evaluated the hypothesized multi-item scales using confirmatory factor analysis [19] [20] [21] [22] [23] to examine whether responses to survey questions grouped together as predicted. To assess the hypothesized factor structure, we also examined goodness-of-fit results from a confirmatory factor analysis using the SAS/STAT, version 9.2 CALIS, procedure (SAS Institute Inc). We examined 3 indexes of fit: the root mean square error of approximation, 24 which describes how well the model fits the population covariance matrix; the normed-fit index, which compares the hypothesized model to a worst case scenario model in which all composite items are uncorrelated; and the comparative fit index, 25 which is a variant of the normed-fit index that takes into account sample size and performs well even with small samples. We followed common practice in evaluating model fit: comparative fit index and normed-fit index greater than 0.95, and root mean square error of approximation to be less than 0.06, with a strict upper limit of 0.07.
We next conducted exploratory factor analysis to identify alternative composites. The number of factors was determined by Guttmann's weakest lower bound 26 (number of factors with eigenvalues . 1) in conjunction with a scree plot of the eigenvalues 27 and examining the pattern of factor loadings upon rotation for simple structure 10 (ie, assessing the degree to which the number of factors extracted based on the first 2 criteria suggested a composite structure that was conceptually interpretable).
Multiple imputation (MI procedure in SAS/STAT) was used to impute data missing due to structured item nonresponse from patients completing the survey (5 imputations were generated). This procedure calculates the maximum likelihood estimates of the covariance matrix under the missing-at-random assumption. 28, 29 We also examined the correlation (corrected for item overlap) of each item with the composite or scale it was hypothesized to belong to and its correlations with the other scales. We estimated internal consistency reliability using Cronbach alpha. 25 Because CAHPS In-Center Hemodialysis Survey data are intended to be reported at the level of each dialysis center rather than the patient level, we also estimated the reliability of the items and composites by partitioning between-center level versus within-center variance in a 1-way analysis of variance. 27 Finally, we computed the percentage of respondents at the highest and lowest possible composite scores.
RESULTS
A total of 1,454 field test surveys were completed by patients receiving hemodialysis at centers (46% response rate). Of the respondents, 56% completed the survey by telephone whereas 44% completed the survey by mail. Eighty-eight percent reported that English is the main language they speak at home and 93% completed the survey in English; 7% completed the survey in Spanish. Demographic characteristics of field test respondents are provided in Table 1 . Demographic characteristics were not available for those who did not respond to the survey. The number of respondents per facility ranged from 3-85 (average, 45; median, 48) patients. The facility with only 3 respondents was dropped from the estimate of facility-level reliability.
Nine hypothesized multi-item scales were evaluated: Kidney Doctor Communication (7 items), Staff Communication (8 items), Privacy (2 items), Complaints (3 items), Staff Professionalism (6 items), Patient Involvement (5 items), Patient Education (3 items), Patient Safety (5 items), and Patient Rights (2 items). Confirmatory factor analysis showed a poor fit between the data and this structure. Seven of the 9 composites contained items that correlated more highly with another composite than with their own, meaning that these composites did not measure distinct phenomena according to patients' experiences. The analysis also revealed that almost no one said that they had made a complaint (question 53): "In the last 12 months, did you make a complaint to any.agencies?" Thus, this item was excluded from subsequent analyses.
The exploratory factor analysis criteria suggested 3 or 4 underlying dimensions. Based on simple structure, we determined that 3 scales were preferred: Nephrologists' Communication and Caring (6 items), Dialysis Center Care and Operations (17 items), and Providing Information to Patients (9 items).
Item-total corrected correlations for Nephrologists' Communication were all higher than 0.40 ( Table 2) . Eleven of the 17 item-total correlations for Dialysis Facility Care and Operations were higher than 0.40; 5 of 9 item-total correlations for Providing Information to Patients were higher than 0.40. Internal consistency reliability estimates (alphas) for the 3 scales ranged from 0.75-0.93 (Table 2 ). Alphas by age (18-44 vs $45 years), education (high school diploma or less vs more than high school), and sex (male vs female) subgroups were similar (the largest difference was 0.04 between 2 education subgroups for Providing Information to Patients composite). Alphas were estimated separately for survey responses in Spanish and were similar for the Nephrologist Communication (0.84) and Quality of Dialysis Center Care and Operations (0.89) composites and lower for the Providing Information to Patients (0.58) composite.
Center-level reliability of the composites was 0.77 for Kidney Doctor Communication, 0.84 for Dialysis Facility Care and Operations, and 0.79 for Patient Empowerment (average n per center 5 47 for all). Thirty percent of respondents' doctors received the highest score on the Nephrologists' Communication and Caring scale, but ,10% were at the ceiling on the other 2 composites. The scales were very strongly intercorrelated (0.77-0.84). Table 3 shows correlations between the global ratings and composites. The communication scale was the most strongly correlated with the global rating of the kidney doctor (r 5 0.78). The dialysis facility care and operations scale was most strongly correlated with global rating of the staff (r 5 0.75) and global rating of the center (r 5 0.69). In a supplemental analysis of correlations of the items in the scales with the global rating items, we found that patients' responses to the question asking "How often did you feel that the kidney doctors really cared for you as a person?" most strongly correlated with the global rating of nephrologists (r 5 0.72), and that responses to the question asking "How often did you feel that dialysis center staff really cared for you as a person?" was most strongly correlated with the global ratings of dialysis center staff (r 5 0.65) and the dialysis center (r 5 0.58). 
DISCUSSION
Results of the psychometric analyses strongly support the internal consistency reliability and validity of the CAHPS In-Center Hemodialysis Survey scales and show they can be used to discriminate variation in quality of care among dialysis facilities. Scales regarding care at dialysis facilities presented reliabilities exceeding 0.75. Scale scores were related strongly to patients' global ratings of nephrologists, dialysis center staff, and the center (correlations ranged from 0.36-0.78), providing evidence of construct validity, and the pattern of correlations of global ratings with composite scores further support their validity.
The final version of the CAHPS In-Center Hemodialysis Survey is publicly available in both English and Spanish at https://ichcahps.org. The survey includes 58 core questions or items and 20 supplemental items that can be used to generate 2 types of results for reporting purposes: global ratings (scale, 0-10) to measure respondents' assessment of their nephrologists, dialysis center staff, and the dialysis center where they receive care, as well as 3 multi-item scales: (1) nephrologists' communication and caring, (2) quality of dialysis center care and operations, and (3) providing information to patients (Table 4) . 26 In 2011, CMS announced that use of this survey would be required as part of the value-based purchasing program for payments under the Medicare program. Since 2012, Medicare-certified in-center hemodialysis facilities have been required to administer the CAHPS In-Center Hemodialysis Survey to receive the annual payment update for 2014 and 2015. Facilities are required to attest they have conducted the survey in 2012 and 2013. In 2014, CMS is moving toward national implementation of the survey through approved survey vendors working under contract with Medicare-certified dialysis facilities and will require survey data to be reported to CMS. Results from the national implementation of the incenter hemodialysis CAHPS Survey will be used by CMS to monitor performance of Medicare-certified dialysis facilities and determine compliance with quality reporting requirements under the Quality Incentive Table 4 for the full questions.
Abbreviation: Q, question.
a Alpha coefficient for scales and item-total correlations (corrected for overlap) for items presented in this column. Estimated by partitioning between-versus within-center variance in analysis of variance (ANOVA) models. Reliability for each scale appears first, followed by reliability estimates for each scale item. Note: n 5 1,451. All correlations significant at P , 0.001.
Development and Evaluation of CAHPS ICH Survey
Am J Kidney Dis. 2014;-(-):-- Program. After national implementation of the survey, CMS will begin to publicly report survey results on the Dialysis Facility Compare section on the www. Medicare.gov website. Public reporting of survey results will be useful to patients receiving in-center hemodialysis, family members, and others interested in obtaining information to make more informed decisions when choosing a facility. A limitation is that we had a relatively small number of patients who completed the survey in Spanish, a factor that may be related to the low internal consistency reliability for this subgroup on the composite measure regarding "providing information to patients." Another limitation is that demographic characteristics were not available for those who did not respond to the survey; therefore, nonresponse bias could not be estimated. Finally, patient's perceived quality of care may not reflect delivery of CMS dialysis quality care indicators. Despite these limitations, our analyses indicate that the CAHPS In-Center Hemodialysis Survey can be used to gather information from patients at the facility level that will allow CMS, dialysis networks, dialysis organizations, and individual facilities to compare patient experiences of care both within and across facilities. In addition, the information from the survey could be used to identify best practices that can be adopted or implemented in other hemodialysis facilities to improve quality of care for hemodialysis patients. However, further evaluation of the survey is needed among those not well represented in the study reported here to ensure that the survey works adequately with these patient populations. 
